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z\<d\£-j f5-f y\,ztiLxmU\zw.n^MzWk^ r ) 
-K9^vi:> 

IMS*? h7^f skWJ- K?-f v-oaaMWU-t-ii 
-TftE^iJ £ ft fc^&H <£> ^ * V -fe )\> t , 

frffi^ -7 9^9 titer-* co^a^t® K i *> -/n 

- * *J»J IS » i: * * tr £ i: * #« i: 1" * 

9K*ft-Pft9 y^Sfifcf-^OSigttgltfH 

t ^KmffBtf -7 h7-f v«r-7*n^9 A^fflc^L, M 

ib 9 ^ 9 iz-tti-rti 7 -7 9 s n/c r- 9 ommtkmtfift 

TtirfBtfy >9-f y^-fuify A^±J^S.\z.^L%-irz,^b. 
Mo 

[»*^3] mriB7*n^? A^-^iJSUIelE&lix BiFfB 
9 y 9 iz Zti-lffi 9 v 9 S ft £9*- 9 i * ft-Tft-Stf X 
tiZXtl^RXf&Ti^^lrhliORY- Y BtF 

tatf 7 h 7 >f vtmriBNORy- fomass^tomu 

-7 9- h 9 > v 5 * * fc 4-&AT?J3 l) , mrfBftUffl'B-i-li'^ 
o y=7 J>.m*cOJ*-C-%;mt2 ft* C: i: fci-^ffi* 
A 2 KfBtt<0^»S&tt¥*{M * y glo 
[f»#« 4 ] 1S.1E t hJIB if * h 9 v t O N K« 
igES ft, 7"d A^ElMtT-&m*ffiKJSg LTgiffB 
tf-7 h9-f >\z-fe<D'g.mi&1fe-tZ>nffiY ? 

fffB-7*a ^5 AWEIftT, 9 7 9 L fSteft«-S-KJ&8 L 
TflrfBlf -7 h7^f VOSEV^^l: LfcjPo-cfrfBBriK 
llf&K? ^Sft/^-^ro^Stfli&KlKS-*, 
vMi * © 4 * B¥f * * * If jftftUtfl 0S& t 4- f*ftl W tr 
itt#ait4«*a3 K5B*«0*j«&13:¥i*#> * 
'JitS. 

1^**5] frfB7- K9-f VKML-CSHKBE^JS 
tLfcffe© tf 7 h7-f If V h 9 -< ViMiftfl-f-KlD 

^LTfffBtf 7 h 9 W *>v»Tit*»— ^*SiRi-* 
If -7 b9^ >»R®tt*ttJDttfc-S^Ti5 0 > SiRSft 
fcv>kf-7 h 9 4 >(±-/o^7 WBiXf-fuiTy A&SEtb'ft 
T-mflBtf 7 h94 vSKBftKJ: •)Hre***ffiK<'<^ 
T*$ft, flrlBjMiRSftJtlf 7 h 9^f >i±7°D^"7 
^T-mrfB9 7 9 K 9 7 9 $ ft£ 9'- * ©ffeSttHi:: i 0 
MfB-Zn if y u r- 9 * It-C7"D^7A«E 



2 

W« t 4 4 K|B«<0^»|&tt**fls^'* 'J * 

fic 

[it«7] nriB9 7 9i;-?-tt-? t -ns«^^4t, fr 

IB9 7fi:7*n^7A?jiSf-3'lf">' b* J n-T''f > 

So 

8 ] mrlB9 y 91C9 9 $ futf - ^ tf 9 h 
l±— 7"d ^*9 A -9- 4 9 )^MiK $ ittz * * y -b ;V C 
7-n^ 7 A?n, 1trfE#7 p n^7 ^;HimrfB7*n 
^ 9 A fbftS Ufff I B -f D ^ 9 A &§E!bft T-^EK $ i i 
t*»«i:i-*«*a7 CSB*<0^»»tt**#>*y 

20 [^M9] VJ1/9X9- h/F=tf^tt¥**^ ; &y« 
t«7'D^7AJSi:i3v>i:, 
JMtR $ ft ^ * y -fe ;nc T'n ^ 7 A ^ ft ^> «&<7) 9*- ^ 
e-y KOtS*6 : &lf®SIlS&^D-9'^ ^9"$ h®Mh. 

IBiltR ^ n ?t > * y -b ;ko 7° o 9' 9 A S- 75 1 d * 

fJfB^* < t t-o«f-^? h**mrlBSJI?$ftfept 
*'H;K0 7'D^7iS:fti:l, a^^itfctTv h 9 

30 tr h 7i f -r-<T mfsB^^ S tifc jt * y -t )V<r> 7° u a 
*jL tfIBVf7 >9^f >^-/n^9A«ih« 
ffiHK^i-4SP&t4-&tfit*#mt-t4 7'n^7A 

[0001] 

§H4*^C^> * 'J ^gis <t Tf*<r>-fu 9"7 ATTftKWf 
40 [0 0 0 2] 

^ffiffete^jg^^ytsattv^Ro 

MSt, *4t«)U^ , n^9A^rife4R0M (EPRO 
M) ^fi5C^*SO f 7'o ^7 A lii R OM 

(EEPORM) ^S, ZLXn.SKMKffiZRWyu?- 
9 ApT 7 9 v vi ROM (flash-EE PROM) ^ 

I" ^ "7*° ^ 9 A nJH^ 7 9 7 v J- R 0 MSSIifr 

50 ?<7)7xx>- : ey t Lxmmztix&tzo 
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[0003] — fcoy? v vi^^evgi^isv^, * 
t u *y" Vtm<07*><D— -oim-tZo l H**Rtt 

^Mt^^o i M*y ^/ut^*-** 1 ;*! 

[0 0 0 4 ] l tr^ h**y*>w::j^Sftrtdt*tt* 
* y * ^0«#»iattJ8tt L S uteWEfc J: 9 * 
i 9»4 «r*-T*o ^**ROMKi3V> 

(bfL^o EPROM, EEPROM. fLT7rr>a 
EE P ROM§£gKi3V>-ci±, -fe;l/F7>y^^l? 
v^itffios i±^ ; ey-fe;vo7n-f>f H*jk 

[0 0 0 5] JMfcft^ #><=ey -fe;i/ h 7 

- h tnftfn^o Taw h&t/if-^ >*^?f 

*U«fe^Li v^mSE J: *9 ESUi- £ £ t W § & 0 
[0 0 0 6] ^-^yKilO^^U-fe^^lfjScSix&ltffi 

t J: *k >*y ^r;v^yn^7 A5*tfcfl|«***J 

[0 0 0 7] ^oi^i^^ey^Sli^^y-lr^^tf ^ 
F7^ >fc»*^*i*tt«fc.fc ONORflifcttNAN 
DM> j e , J-fe^TU>ffl!iS«r*'t&o NORI^^n 
>UT WKJsv^T, ^y*;Mifcf ? Yy^Ottittky 
4 > t OM^-Hr-eiiftasn&o NANDI^V-t: 

;i/T u-r nisv^r, ^y -t/wiify Yv^ytm^ 
4 >t<om^w:mzmwtzti2>o as? h 7 * 

|:-o^e^7>f> $ *Lfc«»o > * y -fe 
h y V^kifrU i« h 9 > 9 * ] ) -fc ^ 



4 

T//«Rh9VW#) k, HEWiaJdSitfc^^y-fe 
[0 0 0 8] NANDH>*yi6*K»*S*t/iflM|t 

' aw?s*L*v*>*y ■t;M±»iR$*irt:* j ey -t^ 

giiR s n/o y «t ;v c»i $ taws-* 4 ma 
[0009] ^^y^^xoiiiD^L^^^y^s^lf 

*&M1r2> 0 — jftu, ^^y-b;V(il tf^ Ufa*** 
20 i-^> 0 l^L. 2 Hf**»— oo>^ey -fe/i/jclfja 
$fL^t >-t'J *;Wi "0 0" , "0 1" > "1 
0" . itz\± "1 1" l^n^^^Wo L/c^o 
t> ^*y-fe>nc l vf y HlMI*»IS s K*it*> J Ey«l 

Kjt^ai:, >*yis«ttra— «5«c^>*y -fe^isp 
2«<^fli«i* t »*flrteT*&o ^^ey-t/ua/i^ 2 

•^if^ h) >-=eyis** j attsa&o >*y<t^s>t:5 

30 §i^2iSi:i-&^ |W| — o>-=ey2gi:£J§tti-<5>- 
f^t-fXBj((*iir»"C*i. >^-y-fe;v«^»9 

[00 10] mil*. NANDl777vaEEPRO 
M-fe^*5FlJffiLT>*y-b^afc«9 2 hflmtrJ&lK 

i-&«*a*^J:*^*yjs«**i"Ei»Bi"c**o ra 
m<o * * v mmzftmftw&^M s , 7 e 8, 1 8 s<o 

FMULTI -STATE NON-VOLATILE SEMICONDUCTOR MEMORY AN 
D METHOD FOR DRIVING THE SAMEJ UBa^StiT v>£ 0 

40 ^(D&ffizfflTFZtitzm 1 <o**v sfiii-en-rn^ffl 

i^v^T. h y >^o>^ey ■fe;i/ii#BBfflF-&T 1-2 
-T l-5^/:iiT 1-8-T 1-1 1 T^fl^tL^-fo 
iS^ h7>yX^Tl~l3/:iiTl-7 h y > ^ 

tBailL^fcfv h7^>BL 1 3/:liBL2Bi:8«$ 
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7>fv **inn®«ci- £ # k siRft k * - > * y s ft 

&o ttOMb7>y^^T l-6*fcttT 1-1 2li# 
x h y yyt&mv-xy J >c S L bnWlztiffl* 
ft, -X h y v^*iv-^7^ >C S L kOMOSiBES: 

[oon] e^7>f hr/^^si-n 

fzitS 1-2 tt#lf ? f7^>i:IS^titv^ 0 #tf 
7 h^-f h 7>v*?iilf ? f7^>Mif A 

9SfcliA9 bi:fi»LT#lfy b9-f>t««ti. 

>f > B L L V L liga h 7 >¥7s9 TM1-K 
TM1-2 tlCrey h7>f XDJrtirtiK&fitZti 
tv^p #fci§h7>v**tilf ? >A*aiRSft 
£v^£. enUil * ftfc If ? h 9, A 9 

b KI5«F L"Cf f 7>f>BLLVLi^ <0«-^ £ HI L 

iff. ISlEVc c) **»f*-T7 

l *><**y*1Kli*if? h 7^ >i:Baifc9 y*-Sli6 
fcMMM*Il-K Il-24fcliIl-3, 11-4** 
tf o iB&fflf ff#fi :/n ^ ^ »ff "C^SS* h £P*0 * ft& 

[0 0 12] > v**T 1-1 7. T 1-1 

8 , T 1 - 1 9 . T 1 - 2 1 , T 1 - 2 2 , T1-2 3^S 

14lfc4ff-^0V2> 0VK ^ R 1 Hi »9fiM£ft£o - 
<0 7 ? f"ittt-fb«"* # V 2 . ^VK ^ R 1 liSKtil Lift 

vv^n l-i 5ttif y h?4 >i:II^ti"Cv^ 0 
£ CO h 7 > * T 1 - 1 5 li tf ? h7>f > 4:gM&«E 

tKifii s * * ->v> am usbftA^tf £ ft & itw n 

ft DCBia OWIWSii&o h7Vv**Tl-l 
4x Tl-1 6lie-n7>f>BLK BL2i:W 
ftSM£*ft&o h7>y^^Tl-14, Tl-16li7° 
n^^iM^&fi^ft&i: £K*-:'*>£ft, ^ ? 
f- S ft & t*- * * fcf v h 7 y B L 1 . BL2 Kfcitl" 
£ c :(0F7>y^ni-14, Tl-1 6(i«IW«* 
PGMK P GM2 Hi ^ *ft^ftiM«Sft&o 
[0 0 13] 0 2 14, -fu>fy J*Ztltzr-*^±%>* 
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U^tJ:^- yn^9A**L*^*U-fe^tt- 2. 0 
V^ftv^L^ v***EE4Mfc ( " 1 1 " *> 2 If ? h 7*- 
^Sr^-f) > 0. 4 V-0. 8 VlSHtf>L§Hifc«E4MS 
("10" ©2^9 hf-^^/^t) . 1.6V-2.0 
VtElOLiViftS^ ("OT 02lf7hf-^ 
*^*r) > f U2.8V-3.2V«lOLi^t«ffi 
( "0 0" (0 2 tf ? hf-^^^t) £>?*>v*Tft 

10 t - o (7) ^ ^ V -fe ^ 4 o ^ -?> ttl f - ^ ffil 
[0 0 14] m3RV t m4 \*. yutry&RXffujfy 

fipo ^ o 3^#«tK £*t&o ■/ n ^ v A ttf^X Xf-fv? 

Sft^BHfctt^^e'y**^ £ ft & ®M H 0] 
Eg£ft£>o F-N h>^;^(Fowler Nordheim tunneling) 

H(4, fRlx.lf. 14V-1 9 VOUSWflE^-fe^OWW** 
[0 0 15] l/:^oT, Jt«!fl9aftv^***»7n-r-f 

>vy-vt^*y*)\<t<Dm\z j h\\x.htiho z<om^ 

so ^^ft^^bJI^Scr^n-T-^ Ftft> 
%)Vt<DWUz h >^y v^MCio f-ir 

:ii^l?-li7D-7r^7-H:liH^ 7n 

40 n^iftfls^afi^ftfctt, ^^ey-fe;v**5l*Sft& 
ttIS HiiJ3I L * if d * * mtt * ( "/ n ^ 

^ A^fiE) . +^nyn^^A$ft^>^ i ;-fe>'Vnf^# 
(-/n^7^«±) > ^+5?H7 p D^^A^ft 

aa-r**-cn«)is-j-o Bio^ywifcs^-c. s 

K9>f > (7- K9/f X4H1 H^flRW* 

WLi-WLierst) n**s*L*>*y-fe^«>^ 

so *,W^±EL/:J: ^ H*/n^^ A$ft& 0 
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[0 0 16] tt#tt*fcj:*:/n^? AftftS^Vn^ 

0Ort*#B4#fM£-^* 5,8 4 1,7 2 1 © TMULTI -BLOCK 
ERASE AND VERIFICATION IN A NONVOLATILE SEMICONDUC 
TOR MEMORY DEVICE AND A METHOD THEREOF J KH^SJx 

[0 0 17] if> If* F9>f>I««*A9, A 9 b 
Cil3 2oOlf7h7>f>BLK BL2<7)H^ 
cotf* b?-f >BL 1 *x&i:§, 

B L 2 KEPjDSix&o Slf?S tf y h 7 

>f >B L 2 IcHlLfc^^'J-bW^n^yASii&O 
^BC:t«H 0 aiR£2x£v^tf* h7>f>cil 
IEV c c *Mt*^D^7 A«jtft*ii, 

[0 0 18] -€-©^^. -futf7 2»ZfL2>7*-9i£mU 20 
S*? £ *x*: tf * h 9 *f > B L 1 KWa L/:77fQ2, 
Qn:n-fr/^?^o "0 0" tOf-fifi? 
Q2, Q 1 fcn-7*-f >^£*x& fciKSg-rSo -<£>4£;e 
TT% 03O*l^n^7At^^ (A) rt ? ££4& 
7 7 f Q 1 tMt^/:i6^ff P GM 1 ^il 

J: o> a*?s*xfcey h 74 >b l i \t v 7 

91 1-1 6 *»CTStt*EEl'^^*:*1"&o - O 

K9>f >*c*«BE**E|iin Six* o Sr^©B#HI**SaL3t 30 
m> aWSixfc^^eU-fe^^R^Six* LSHWtflE 
(WiLtf^ 0.4 V- 0.8 V) ityn^7ASjxt*» 

[0 0 19] ^n^^A^ffiO^^O^Sb^JS^S 
*x£££. fftPGMK P GM 2 > BLLVL lilraS 
"n-" U^;m::**x«x|M»**x*o a*?***-** 

L 1 attCiSAttf^Ott*2: fC*»tr«»*EU^^ 
tc*«FSix-&o iOi: a«£*xfclf * h 5-f >B L *o 
li^^QlOliRllit^tM "n-" wou 
&<7)T% f7>y^ni-19> Tl-20 
72tiZ>o L/:^ot, EI 3 HS^t J: o -fuyji* 
«iEEMrt"C7 * *-Sttft«-J§- I V 1 
ttftLTt 9 7f Q 1 OMttHBRCS •fr L 

:(07 7fQ 1 K J: ^yn^^iW&^n^v 
A ttBEttft li aw S *x tz* * y *fe ;v i:^^^ 
S tt* S t\ S ii5gtf> <b titz 7*v 7 7 ^ Etfc/itfR^t 
ttU*1r*ix*o H^^AtO^ (A) 3&»»T 
Lfc», a«*ftfc^*y*^ttB6 (C) acfH6 so 
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(D) tc^i-J;^^. "10" o-r-^HJ*l61-*o. 
4V-0.8 VOLJ^ffifS^Sr^t&o 

[0 0 2 0] 830*2yn^At^^^ (B) *«*fi 
t&t, "0" #5yfSJltv^7yfQ2S:l«t 

VW" l^;Wca#1-*o iixfcj:*), miRZtitzV 
y F7>fVBLlin7>y^^Tl-14 ^ilCTig 

#ttji«six*a#5s*xfc7- K7>r vtcismff^EniD? 
*x&o ^©NFM^eaLfcst. a«**tfe>*y-t^ 

#SS#S*i*LSHIM»E (Wit if, 1.6V-2.0 

uy^i* mmvttf&ft s *x * o 

[0 0 2 1 ] yn^^A«rtiE©fcft©«Sft»^*«a^T$ 
ft&<h£, ffltPGMK PGM2. BLLVL lifraS 

0, h7>v*?Tl-l 7 l± 

(B) ©r n 79 AttEKHrtt^ y ffittft 

v 2ifis*)V7smgi\zmmtztiz>t., 7 ?tq2 
(Dmrnvtmiz u o" "i M t:Eesji*o a 

©aWSfLfckT^ F7>f>BLl liSi&mJEU^WClfi 

':i<aW£\ 7 u>^Q 2 £ J: *^u^7 AlftX^Vn^ 
7 A ttCEHif^ tt a« £ ti tz * -=e y -b ;v ^ ^ n ^ 7 
ASfL^>^r% SfcJijgfetixfc^o^^AIIIft^^R 
afl9*-*^f*ix*o i2rn^At^^ (B) 
TLtzfe, m$i2titz**V*)mm6 (C) S^SI6 

(d) n^-r<t^n. "oi" ox-^tw^-r^i. 

6 V - 2 . 0 V<^L£vMi«JE^*£*1-&o 
[0 0 2 2] gI3 co^3 yn^^^^>f ^ ;V 

(C) Wtei&k. "0" ^77f^tiTV^77fQ 

1 zmiR*t2>?z&<nm j %'P gm 1 *q»a "a-- vox, 
frt>mm *^w" i/^^i:»t4o ctitzj:*), as? 

S iXTt e ^ h 7 >f > B L 1 (i h 7 > VTs t T 1 - 1 6 * 

renins ix& 0 ^©^H^aaLfcft. a«six/c> 
*y LSvHimaE 2.8V 

-3.2V) ST^o^7ASix?t*ir^^S:»IE-t* 
tz ft <D zf n 7 7 A I E lb ft *» a fi 1 S * o 

[0 0 2 3] 7*n^-7 AttffiOfca60lS4ai»ft^flS 
n*i:^^ fit PGMK PGM 2. B L L V L lifftS 

-D-" U^;i/H-etL-PtL«l^$ix*o atRSixfc^* 
HW+^:7 , D^7A?tL^t, tf^ h 7 ^ > B L 

F7>y^^Tl-19l^->t>? 
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ftho Z.<Dk%, 77fQ20W M l" h 
y y¥7s91 1-2 0 t 9->*>%tiZ>o Lfztfo 

(C) ^yn^9A«MEKWrt"C?^f-iStt^kfll*^V 

1 ^^^JgfflH»tt'fb$tL& 77fQl Of&gtt 

&1± "0" £*<b M l" KR*k£*l*o *3^n^At 
-f** (C) #*7Lfc», H6 (C) £^[3 6 (D) 
lcj^-#-J: ^ ic. tttBatR9itfc^*y-fe^tt "0 0" o 

[0 0 2 4] "01" 7f Q2, Q 1 (:n 

ft^ti^J: -9"C**o (A) 

fcae>^«-g-p gm i amm "n- w u^iu*6»a 

7r/BLllif7>y^ni-l 6 *rai:T*as« 

>BL 1 ^n^7 A»itS(?)f I1E1/^;W:IS 
$*i&<£-£\ »K£*L*:,*-t y-fe>W±JSl yn^7^t 
>f*;i/ (A) OB^n^7AijhStL& 0 »1 
^n^At-f^ (A) «TL/:fi SttSftfc-* 

"1 1" Of-^ HWJS-t*- 3 V — 2 VOL£v>li 

[0 0 2 5] *2^n^7HO;v (B) 
k, "0" ri*^ yf-£*L-Cv*£ 9 2 *7l^i-^>?t 

7>f>BLHih7>y^^Tl-l 4 *& Dtgit 
BElx^;v«:*-t*o * V -fe^**» 

K*S*L&L*v^|t«E 1.6V-2.0V) 
4 -C/n ^ A $ titzfrkn %>tz*bv>-?uy 

[0 0 2 6] yn^7 A^fEO^a60^*aib^^tr$ 
W^l, StPGMK PGM 2, BLLVLiif^a 

>9, h7>y^^Tl-17l^->t>$ 
ti^o Z<Dk&, m3 izmLtzX ■? !2/n^7^ 
•^M*^ (B) o^n^9A«|EEMrt"C9 yf-ett-fk 
AW* v 2^^;v^^tctgt4<k^n& 77f Q2 
of&g^su* "0" &h "i" kr$es*i& 0 

&v*t. mmztitevy h7>f>BLi 

;w:i}|?n, 77f Q2 OtKMltBMZti 

-<o*§^ 77fQ2 \zx.h7°u?7 AmtJ&.v 
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n^ASft&STN itz\*fcibhtitz-7u>ry A@» 

(B) aiLfci H6 (A) SOU 6 (B) 
J:?fc> flfBWRSJtfc^U-teJWi "0 1" Of-^ 
HWJK-t* 1 . 6 V - 2 . 0 VOLiHIWE#***r1~ 

& o 

[0 0 2 7] WBEL-CJU3 ^n^AtO^ (C) ** 
7 7fQl*Mt^/:^^itPGMl^ 

>v**t i-i eiatttiiEi/^tttio 

t/:^ot, h7>f>BLl ^Vn^'7 

ftfc>«=ey 4r>H±KS3 ^n^9At>f (C) coTpT^ 

;v (C) »7l/:t, a«S*Lfc>*y-fe/HiJattU 
yn^9A$*Lfctt». "0 1" Of-^dt 

15+ & 1 . 6 V - 2. 0VOL|v^ttE&#i:tt*o 
20 [0 0 2 8] 77fQ2, Q 1 " 1 1 " #n - 

•■m*^ (a) . (b) , (c) -cawstLfce * 
^itifcat«f**L*o a«**tfc>*y-t/u 

(iB5 (A) XtrB5.(B) - 3V — 

Qli:f-^ "10" i J n-fr/^Sfi5»^ "0 
0" Of-^tyn^^AtillfttRWLfcJ:^:, 
30 $g 1 7 p n ^ * ;v-C^ y 1 "0" * 

h "1" ^RiESii*o-c. «riaaif5s*tfc>*y-fe^ 

li*2Xy f »3'/D^7A*>f^;v (B) . (C) 

0.4V-0.8VOLiv>«tEWSrtt*o -^><t 

^7Ai ? »7tSo 
[0 0 2 9] 

1" H»fi-&L*v^«ffi*<k«:S+H6 (A) RXfW 

6 (b) st#rs-t^i^ as?*jifc>*y-fe/i'* , *i ^ 

n^^ A^>f (A) T*-7°n^^^^it^ti^OT% 
IK s Jtfc > * y -fe;K£> L § vMimffiti^ 2yn^7A 
■*M ? )istf&ft2ti2> k - 3V— 2VOLIv^f 
tS^t 1.6V-2.0 V©Liv»flE**»:»i 
^^^o i"4*>*>. «J53itfc>*y*/uoL*vHMt 
J±7& ? "1 0" KitJS-f-fc LSv»<|*E^#^0 

M^Li: "l l" Of - * fcifrJEi"* L § vMI^E* 
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1$&W)2tlZ>o £OJ: ? *SSfcO"C\ "0 1" (Of- 

(«x.tf, "0 0" ^f-^:W^P^^«J Kit 
-<-r-Jm< L/:^t, 136 (A) fcj&«"C* 
i"<t^tc> "0 1" Of-^^n^^A^ti/^^V 
-tr;KOL^vMtmEE^* (1.5V-2.1V) Jig*£ 

(1.6V-2.0V) J: »5 J£ < S ft. L & 
«tmff^*KO^-vV (#Jx.lf, "1 0" KJ*JEd1-* 
L*v^mBE^#i: "0 1" K»J&+*L*vHWtEE# io 
tiKOH^v-yv, Sfcii "0 1" WEt^L^v^ 
USEE^ t "00" KttlS*" & L § vMfi«I±^ t co 

fail)OJKH£fc*o 

[0 0 3 0] Lfc4«oT*»BOi8!ili, rn^7Aja 
te*MMM * y «£ xr*<o?u ^7A^^«t 

& C £l 2b & o 
[ 0 0 3 1 ] 

-00** 

y-feJVHi/n^7A$ft*«ffi (Wictf, 2lfyhr'- 

7*- * tr v h ot&sttffi * «go + a ^ ^ a * m 

KffjfcSttfcT'--* tf ? Ko^^4< tt-o^KE 3a 

[0 0 3 2] ±EOt ^ ft*»WHJ:*i:, ffJ»HI»U 

^n^7AfS^iA ? T*^o 
[0 0 3 3] 

mm<o%mmm\ ait. Lv^jiitojg 40 

ANDS777vaEE P ROM-fe^^fUfflLT^^ey 
-b;u^^i9 2 if y H»*«r**+**»WUJ:-6>*y 

siasr^-riiie&ia-r-iAo who* *y -r*t 
y -t;v^ h y >^*^tr G c--c\ h y >^'co>^e 

y -fe;H4#B8W-g-MC 1 - 1 -MC 1-4 SfcliMC 1 - 
5-MC 1-8-e^n-Pft^-to * b 'J >^*IiRf7> 
y^^STl> S T 2 tt** h y >JftmmLtz¥ y h 
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*ST1, ST2(ifi : T*r7-^[llB&l 0 0tc&ttS*L« 

* h y >^i#^>f >«*s SL(7)ii«it:i: ij 

>*V/*:7«*U h 'J If v f7^f> 

rtJtlSKlWt*. »»»!h?V^^GTl, G 
T 2 I4#X h y >^t*lV-^7>f >C S Lt(OWz 

-f >«#G S L<D»Stt!KKJ: 9 ^ 7 Sit 
£o ^2Ih7>yX^DT 1 SfcliDT 2(4, MWI± 
tfW&irZ \£yY?4> KEpiO ZtiZZt* Hfihi" * 

[0034] fcf * h 7 >f >S1R h7>v^^BLSTl 
4 £14 B L S T 2 liJflfrf"* tf y h 7 4 >B L 1 . BL 
2 \Z*tl<?timffiZtlX^2>o f7^ >8#?h7 

yy^^BLSTU B L S T 2 14 Vf y h 9 >f 
*A 9 4fcliA9b W&SFLT#tT y b7>fy^Mt 
^>o iff7^>BLLVLiigiy"-hTGl> T G 2 
SriitTkf h 9^ >B L 1 , BL2Wftffti:S« 
SftTV^o &fcmy~ hTGK TG2ttVfyh9>f 
>3S4RM-f"A 9, A9bCJ£^Lrif7^f>BLLV 

L*^^«-?-*aw*nft^if y h7>f vjcBiiDi-* 0 

^<0«^liyn^9AatfttUiLllif^-ca«!*tt*v^if 
y h >\z-fuy? A^jh^JE (Wittf, *8R«JEV 
c c) Srfltfti-^-*. ffl*»^7n-f^/«8 
i:|j$?ftSo :OF7>y^^BLSTK BLST 
2tfeiy-MGh TG2lilfy h7>f >SKBU 

[0 0 3 5] h7>y^^t Ltiftt-SPMOS 
F7yyX^MP Ki»mLttft"C*i»*ffVr e ft 

»b\Z\£ y h >B L K B L 2 fc#SfcSM*S ftT 
* 0 ^O^mmEEV r e f ^> tztb <D®m<D-m 

if* ^H^K 5 *^* 5,748,5290 TlNTEGRATEDCI 
RCUIT MEMORY DEVICES HAVING DIRECT READ CAPABILIT 
YJ Cfe^WV^o 

[0 0 3 6] #«Bfci*>-*y*«*±#lf ? h7^> 
BL1> BL2i:^L, 2 007 7^?^/^/^- 
MNVUINV2, INV3UNV4 T«Jft * *t 
497fB»LT2, LT 1 Sr*tr 0 #9 y-^EIBLT 
1. L T 2 ii 7° d ^ 7 A T^SfB^ ib $ fi ^ f - 
^S-^^f-L, RHlL»f^ , rR*ffl*ftfc7'-^«r9t/ 
JtJ£-r&Affi*7-f / I/Oh I/02W 
tl?tl&%LZtlZ>7y*®ffiLT K LT20;-KQ 
N K QN 2 (ifltB L»^»ff **i&Elr^Wiei"* 
NMOS F7>y^^MN8, MN 9 tTWJBfb* 
*U h7>y^^MN8, MN9tiW1tjlf PBse 
tO!I*ii:J:D*->*>/*7Sii4o 7^^m 
RLTK LT2iiK s JREI8&S:«J«-r*o 

[0 0 3 7] BJ7 0>-=ey*«(Ci5V^T, flraaiJWSlES 
ti«t*ttft«©NMO S h 9 > y^^MN 1 -MN 
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vi. ^ r i tawm Lft^* j Mit&^n> mTzottmrn 
[0038] *%w<Dmt L^mmmmKx^^^^m 

fiti, -/n^*7A7'- : 5'*iJSiJ!llK*«^-r^N0Rr- 
hNORWNMO S f7Vy^?MN 1 0 

1 coSte^- K/QN 1 KgMiStU ^<7)Atl^?-t±9 
•>f§KLT2<?)Ee^-K/QN2t:ftt?nS„ N 
MO S h 9 > v**MN 1 0 iZ&^X, 
?-f>BLl, BL2KSfM£*U KWVIiNORr 
- hNOR<7)ffi*«^«^^tt. y- Hiffi-t?^ >S 

ft %fiZ> tiCNOR f— FNORS^NMOS h5> 

WSiJUie&^J: "9 Zn^9 A«itm)±, -Tfc to*. Sigma 
[0 0 3 9] iCT% f©iiy-h^fflv>T±IL/; 
£#J&-f&- tli&W-C'$>2> 0 *LX, |37 Kl±2oco 

si t in 7 izff; Ltzmmmm t ®-izmm $ ti*> - 1 '±> 

O 

[0 0 4 0] jar, ^la^^^^to^n^y 

fc > * -fe ;v Kit - *" *% «£ ? K*tr S 

n& 0 5 
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[0 0 4 1 ] 41% If? h9>f>M«fA9, A 9 b 

fr-o<o e * h 9 4 > B L 1 **s*rs ^l^> fc & . 7 4 > 
BLLVLfr^WlEVc c**«5S*tfcv*lfy b 

*y F 7 ^ > B L 2 IcHlLfc^^'J^^^^^AS 

h7^f>BLli:HIL/:77fiKLT2, LTli: 

[0 0 4 2 ] < "1 1" (7)f-^:«t^/^'7AS 

fi^Tt, £ 1 ~fuyj *-*M (A) 
B8HStJ:^:, ftSLT4«i "n-" l/^/i/* 
<bi&S M ^>f" i/^;n:a»t&o £*Uw£ *) . NMO 
Sh7>v^^MN10(^->t>?ti> NORy- 

K»«S*t&o NORy-hNOROAMWil 
« n _» u^7 7fM*tt^£^-K/QN 
2. /QN 1 \Z*ti?ti&1gL2iir^2><D~C. NOR^ 

*K M$i2titz\£ v \ v4 >B L 1 {iNOR^- >NO 
RSt^NMO Sf7 >y^^MN 1 0 *atT«iK«EE 

[0043] i^f, jtw^tLfc^^ey-feiK^Ktsft 

7^f>BL i^o^7A«jJ:tEVc ci:*«fSn4 

^7A«kE«lftO«*4:LT. 77f@!SLT2, LT 
l(7)y-KQN2, QNlliMUn-fV>^^f: 

/MA) «E»ttSftfctf* >BL 1 

liS2fi^3yn^7AtO^ (B) , (C) t7 4 

2. LT107-KQN2, QN lli»)Hli:n-^ > 

^s*tfc»a«» "i i" izmnztiZo -r%t>*>, m 

9 (A) RX/m9 (B) ic^i-J:^^. JiiR^it/c^ * 
y-fc^tt "l l" <or-9 \ztti&ir& L gv^liKff^ 
- 3 v — 2 v^^i-^>o 

[0 0 4 4 ] < "1 0" Of-^t:Wt^7 , n^7Al 
ftX^-/n^9A«SEftf^> "10" h# 
77f@BLT2, LT 1 i:n-f-( y?ZflZ>Wt&, 

4, if,*l ^n/9AtO^ (A) M&4*4:, 
if SLT* J *1 "n- M U-^>i/*fe»a l^^ 
;UHJ1^L> *<0*S*. NMOS h7>v^^MN 1 0 
\±*?-Z,*y%flh 0 Z.<Dt£. NOR^-bNOR<7) 
B*»«±1»Ea»?*ftfclf y h7^f >B L 1 
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*. NORy-hNORWAM^I u n-" 

-K/QN2, /QN 1 K*ft^ft»«SftTV».&© 
T\ NORy- h NOROtB^lifina "o-" 

of »K a#?$ft*:tf y F7^f >B L 1 liNOR 
y-hNORS^NMOS l-7>y^^MNl Oirlt 
tittll/^^ (-7"n^9A«EE) KlS:5£$ft.&o - 

ft, a*?S*ifc> j e , ;-fe^* , «f**»OL*v»||*£E 10 

- 3V 2V) *fcR*£ft4LfcHl* 

E (fl!);Lli\ 0.4V-0.8V) iT^n/7i?ti!t 
* ¥ o * * ^SEi" & fc * <0 if 7 A ttfiEttft d***? £ 

ft&o 

[0 0 4 5] 7*n J*mEOtzit><om%im'Eti t T£fti* 
tlhbZ. IfSLT, BLLVLIif^a "n-" l"< 

)i>K * ti rtitm m&i £ ft tz * * «j -t ;i> 
ic-zn^? a £ft* t, tr h 5 v b l 1 i±ii&fes8*n 

»ft<0tt*i: LT«ttLT*«WEU' , «;W::*M$Sft 

-60 ZOMttZtitcV-y h 5 -OB L 1 &1/9 vJ-®& 20 

"C, l-7>y'X^MN3, MN4(i1-^T^->^-># 
ft& 0 iiyn^ 7 Ato^ (A) OT-n 

^^AtftBEEMrt-C? ^ ■f-»ttffc«* V 1 
SSKiSttftSftit. yyfiffiLTloy-KQNl 

nmmvtmit "o" 14 1" KResft*,, 
[0 0 4 6] uriaaiiRSh.fe^^'j -t/np+fl-K 

-fuify A £ft&V>i, tf 5» h 9 V B L uijg*nl&f£ 
ti/z tf v \ 7 -f V B L 1 RZf? y f-|5JB& LT2C 30 

■c, ^lyo^itojv (a) cd^d^ a^iie 

ftTk, 5 y^UE&LT 1 <oy- KQN 1 cog&attffiMi 
R<E3ftarv\, ±|ELfc? 7f0»LT 1 (1J:^7 p d^ 
9 AIM^XtfT'n^A^fElM^ia^Sft*:.**'; -t 

-fuify ummsn) K«WK»frsft*o 40 

[0 0 4 7] ±IBSI 1 yn^^it-f^* (A) tffeT 
Ltz&, 7?f0»LT2, LTl©7ffW"l 
0" ri><b "1 1" OT% a#?$ftJt>^l>-t 

(B) , (C) T^n^5ASjhSil4. 

"l 0" \zittb7xi>?7&-V'{>?)\,i)minZtitz'&, 
19 (C) £l>'H9 (D) K^-tJ: 3 KaiRSftfc^* 
n;Wi0.4V-0.8V<OLi Wt^E??* 
h 0 

[0 0 4 8 ] < "o i " <r>r-f\,zwtz>-7v>ry&m 50 
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VtT&v-fvr'y^tkUMi'v "oi" <of-^#77f 

0B& LT2, LTli:n-f^vyS ftfc&, S L 
T*^a "n-" U^;v^c,^S *VW 1/^;wcjS# 

nittai)ii7"o^7At^^* (a) *«j64 

Z>o NMOS h7>y^^MNl OliiflfitSLTO 
n--'W»£UJ: ») ^-VsJ-vSft, NO 
RV- hNOROtBiJWHaWSK/ilf h7^BL 
lfc»«3ft4o 5y^H]g&LT2, LTlOSIgy- 
K/ QN2, /QN 1 ft-Tftg&a "'W" U^JV-i: 
l^a "n-" u^;i/S-^ri-S<o-C, af?£ftfctfy h7 

3V--2V) d»e>£#$ft*L*vHI*EE 

0.4 V- 0.8 V) if7"n/7A?n4J:oi:M? 

ft*: 7- VKlfiS«ll;i& t ep;!j|l3ft4o 

[0049] ;:t% 7 7f iiBLT l <os — kqn i 

(A) TJMDKaMT **l*m^9A«lKil)ftT+«-K 
SfT-i <fcfciiTv»*/<;*/7x-;i'*WflJEIJS&KJ: *9*0 

(A) O7*n^9AttSEttftliaiT**t4v» 0 toft, 
ll^D^AtO^ (A)'WTLfct, S^R^^ 

*'J -b;Ki 0 . 4 V~ 0 . 8 VtO L & vMgmff#*£ 

o (a) Sinai o (b) i;^i- 0 

[0 0 5 0] "0 1 " 7"D^7 AHM 

(B) M-f-SLTJlHtr^a "n-" 
^^<bS&a Vn^" U^;HcS^fL, ■f-oas*, NMO 

S > 9 Vv7.^MN 1 0 l±?->* >Ztll,o Z<Ot 

N O Ry- h N O R (OlhjjlffiffMlR&titz kf y h 9 
•Y >BL 1 tcS«E^tt^ 0 ItriBNORr- hNOROA 
SjSS^^a 'VW U^^Sl^a "n-" P^jvco 
9f f-ttffl«r*ri-*Rte>'- K/QN2, /QN 1 IC-^ 
KWgl!i?ilTV>4C-C, NORy- h NO R(D&1) 
imw "n-" U^H:^S„ oil), atRSJtfclf? 
h7^yBLlliNORr- FNORMNMOS h7 
Vv^^MN 1 0 iltTMSI^^Stti. a 
*'J-t^^®a*$tL*a*?$^7- K9-f 

>uwmBE**eniD$*L, 9fsoeni , «aLfc«, a*? 

A-**R* $ ft* L # ^flE (M x. If, 
1 . 6 V - 2. 0 V) it7-D?-7A^fc*^i*^ 
M.-? Z>tztb<D-fti V ? & mW)ft tfWft ? ft * o 
[0 0 5 l] &®M<otzib<nm&'®YEi)' s m7Z 
jiiti. ffSLT, BLLVLIi^I "n-" 
;n: -?- ft ?timw $ ft * o $ ft ^ > ^ 'J -fe ;v * J +59- 
Sft*t, t*y h70BLl !4Jg£afM^ 
LTltitrm?J?.'EjEu^;Kc*l#$ft*o a*? 

$ft* If y h >B L 1 "^/f" u 

•^;v4-<or% 1-7 >->7?mn i (4^->*>$ft*o 
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Z<DVtmr^ ^27 p n?7AfO^ (B) <D7u?y 

Msmmm^y ? rmmm^ t v 2 wvxj&m^ 

"0" "1" KRIESiiAo 
[0 0 5 2] iLM^W:^^^^: 
^7^$ ft 4 £ , tf y h y 4 y B L 1 14 jR$3J»ffc 

mstLizvy f 7^>bl i o»att»***a 

&o r<D£?&#t®T% |2'/n^7AtO^ (B) 
O-^n^AtfclEEMrtT? ? f-ftttftflT* * V 2**-* 
^»»*CiStt-ffcLT«>. 77f0»LT2O9?f« 
J»(±R«StL4v> 0 _LiEL7^7^^E]^LT2H«t^7 p 
n/7AftMOVn^7^ IMElfcffc « ± * ft ^ ^ ^ 

[0 0 5 3] iJSU*2^D^At'f^ (B) ** 
»TLfc*, 77f@BLT2, LT107 7fW 

"o i" frb "i i" \zmtztiz><o-c, miRztifc* 

*V J tM*1bZ'fuyjJ**)r4irn> (C) t^ny9A 
«ih£ft£o oil), "0 1" I:«t^-I07 p n^7 
A*M*;i/ (A) . (B) > (C) #aWr**ifc«, S 

iR*fLfc>*u-fe>uttB i o (a) atria io (b) k 

f L/:J:^:i.6V-2. 0 V<0 L £ vMIfcflE**** 

-r&o "oi" of-^^t^yn/^ASii 

f^XV^o^^ A^iElft^m:* 1210 (A) Rtf 
El 10 (B) J: 5 fc* jffiKSftfc^y-te*' 

WLSv»tiEli»l^^Af>f^^ (A) "CM 
0" ^*fj&-r&L*^«*E»# (0.4V-0.8V) 

i2yn^7^to;v (b) for 

Ul»JS1-*LSvHKflE#* (1.6 V- 2. 0 V) \Z 

iSor. JWRStifc^^ey-fe/Wi "l 0" of»^:S 

a £ tiz> * -=e y -fe l § v*1tWE* t Afcfcfc#i& * ft£ 

< 4 & c t*lfi±ir&z t **njffi-e* 
& 0 oS 0. "10" Xtf "0 1" <7)f-^:^t 
fit "0 1 " RV "0 0" O-r-^tw^lS-r^ L 

[0 0 5 4] < "0 0" ^)f-^i:Wt^7 p n/7Ai 

M^D^7AftE|jft> "0 0" <Dr-?tfyy* 

EB&LT2. L T 1 i:n-f >f >^Sft& tl£S1~&o 
iOiH«fiTt, #iyn^At>f^ (A) 

Iff SLT^l "n-" V^v^f&S 
'VW b^WcS^ £ft(iHI8 J: 
£ c ^ , NMO S h 7 > * MN 1 0 \t* - 

>*>StU NOR^- fN0ROBi**lia«?Stifc 
kf y F 7 ^ > B L 1 KSfiESft&o NOR^-fNOR 
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Rfcy-K/QN2, /QN 1 K*ft^ft««Sft"CV* 
£CDT% NOR^- hNOROffiiJJifi&a M n- M 

ORy- FNO RRl/NMO S h y > ¥A *MN 1 0 £ 

renins tt*o nfjaowim^gaL/sft, w?s*Lfc> 

•=eu •fe^* f ?H*tt»OL*v^*EE («xtf. - 3V- 
10 -2V) -Cg#3ft& L^vMIfliffi (0»x.tf, 0.4 V 
-0.8 V) t-Cfvy? AZtltzfrb**) fr*$iU1-'z> 

[0 0 5 5] 7°n^^^^|IO^i60«*Dtt^^^T^ 
ft&^§. if SLT, BLLVLiiil "n-" 

*>\z*tL -r ft««F s ft * o MiR * ft * * y * 

i:yn^7A^ti^v^, if7 h7-f >BLlMaS) 

gHR$ft£*fy h7>f>BL lS^^^f-Hl 
BL T 2 (0^ - KQN 2 Oilttl^il "o-" l/^ 
20 ;y&coT% h7>y^^MN3> MN4li^->t7$ 
ft&o U:^ot, g!8i:St«t^;> *1^^7A 
(A) <7)*/n^^A^fEEF B TF fe I^7^f-rS14'fb 
f V l^W3Mli:»ttftLtt, ^^ENfcL 
T109 7f«SliIKStL4^o Z.<Dy v f*E]£§L T 

^ftfc^^ 1 ; *w j +&i:^^7ASWir- 

li3fe*bftfc , /n^9AE*«*t) JRtR»*w»flSft 
JUirn^AtO^ (A) ****TLfc«, 0 1 

0 (o srai 0 (d) awsftfc^ 

30 ^y-fe^/tif'-^ "10" HJtJ£-t& 0. 4 V-0. 8 V 

[0 0 5 6] ^2 7 p n^7^tO^ (B) **i64& 
fit SLT^il "n-" W^;v^p>^3 v%>f" 
iitliNMO S h 7>y^^MN 

1 0 t^- v*>ttJR^i"&o *irn/9At>f*^ 
(A) tltmt^. NORy-hNOROAMWil 

^^7 7f*i^ns^-K/QN 

2. /QN 1 i:tfLW8«SJit^4©t, NOR^ 

40 oT. S^R^ftTttT^ h^^f>BLlliNO RY— Y N 
ORS^NMO S h y > y^^MN 1 0 SrStTfttt* 

«8ft*a«*itfc7- K^>f >*w«*E**EPin*ft 

^> 0 Hffjeowni^eaLfc*, s^^ft^^^eu-b^^ 

S*$ft&L*v^ffi«EE (WiLtf. 1.6V-2.0V) 
7 A ttffi*&ffc**S84T $ ft ^> o 

[0 0 5 7 ] yn^^AttBEOfcfeOJSjailtift^atffS 
ii^iil, S L T\ B L L V L (ilraS "n- M V^c 
50 ;n:f ti^tlJlF^nSo 3i^^ft^>^e i ;-t;v^+^ 



01) 



«fBB 2001-167589 



19 

"7 £ti£ c L^oT, 0 8 lZ7Fl>?z£ n K> m 2 
yn^'y^tOiV (B) oyn^9A<jMEEBrt"C9 

7 f @KL T 2 ^i^IQ 2 liRfi? tiiv^ Z<Dy 
•y^Ej&LT 2 K J: h-fuy? ^»M^n^7 A$: 

[ 0 0 5 8] — ajRSJtfc^-tU-b^+^icyn 
^vASti&fcS. * h7>f >BL 1 Jim 

»SEl/^t4 »5 > -tote*. h7>v**MN 1 li 

*->*>£*l£ 0 l2yo^At^;v (b) 

it "0" *6 "1" i:-RCSiiio 1"&;b*>> I2^n 
^A**** (B) mU:fi 9yfl»LT 
2. LTl^)7 7fftili "0 0" "10" fcJMb 20 

U fiiRSJxfc-?* *y 4r;i/ti 1 . 6 V-2. OVOL^^ 
tttEM**l> ifL*Hl 0 (C) S^il 0 
(D) LTV^o 

[ 0 0 5 9 ] "0 0" (Of-^^t^SS ^d^7A 
^-f^ (C) tfftai&t, NMOSf7>v^^MN 

>£ft£o NOR^- hNOROAJWil "n 

u^;vX^»a 'VW" i/^;vo7';fti*#t 
&KteV-K/QN2. /QN 1 K**l^;ft«»$*LT 
i^<0t, NORy- hNOR^m^fii^a "n-" V 30 
^t^^o L/:^t, SlRSfrfclf v h 7>f >B L 
lliNORy- hNORS^NMO Sh7 > v**MN 

i o*atT«»«Eu^**ri-&o -com. 
ix^^-=ey -fe;v**«iK*tL*atR$*tfe7- >\z 

2.8V-3.2V) it*yn^7 A $ frfc^ifo 
%fctz>tz#><o7uir? a mEHvft£*X4? S it £ o 
[0 0 6 0] ^n^9AttBEOfc*Ofl84n»ft#*lTS 

M-^-S LT, BLLVKiil "n-" 40 

C/n^7A?it^v^, kfy h 7>f >B L 1 \±&9Mb 

<0 t § , £ itfc If 7 h 9 >f > B L 1 OttS:RSIri*l& 

n^^AfO^ (C) coyn^7 A|MIEHrt"C7 7 
f-StfrfHM-f V 1 #'*>b*»»fc«ttffcLT** 9 y 

MLT1 C U / 7 AftMtf ^ 7 A^ffiU so 



20 

[0 0 6 1 ] SiRSft*:;* «tW ? t^i:^n^7A 

mmztLtzm v Yyj >bl mvaums 

*V$;H&o LT> 7yfE»LT2^-KQN2 
oUattBi'Jtttir^n^^A*^ (B) -c "0" 
h "1" i:^tl/:OT\ h7>v^^MN4fe^-> 

;v (C) <^/n^7 A«k|EBIIBrt-e9 ^*ettfb«#^ 
V 1 sS^/^^SaitcettftStLii:. 5ffBlfcLT 1 
07 7fttili "0" frh "1" i:Se?ti&o oi 
*K »3yn^7H^)V (C) WL^f, Ell 
0 (C) StfHl 0 (D) L/:J:?I^ 9yfiB 
LT2, LTIO77 f-ttJRii " 1 0 " " 1 1 " 

geflssfu SiRSftfc^y *;w*2. 8 v-3. 2 v<d 

[0 0 6 2] ^f^^^Ugfliv^^ROM, EP 
ROM, EEPROM^rfflv^T^Sa^^, #IS93KJ:& 

mEE 7"n ^ 7 A £ ti %> \z t igffl pTffi-C* & „ 
[0 0 6 3] 

£ fitz -fe ;v (im* * *t L § v^ftE k § * L * 

7A?^o L/:^t, &±<Dr-? (OTx-tf. "1 
0" ) fc#jS1-* LSv^tESrjgf tzyn^^ Ai"* 

[g]ffiOffi#^lft0^] 

[01] f6*a«*cj:*^a»tt*»#>*yi6«*js 

[EI 2 ] ^n^7 A^^L^rx'-^Hct^^^ey *t;v^)L 

§ v Mt ^ -t m o 

[03] 0 1 <OM f)mW<D*7v?7 ASl>Vn^7 A 

[0 4] AacTlfclEHftrBI 1 OS^^ti/^^ 

[05] yn^7 Ai6^r% 0 1 tc^^y-b^co:/ 
D^^^f-^xtfLi vMiiam^^k^^i-00 

[0 6] ^n^7A|MH% lli:U>^n^/ 
n ^*7^ -r-^S^L^ vMimJEOS / ft:?r^1"0o 
[0 7] *%0^t:i^^?fi^14^ig#^' : e i ;^mco^J& 



(12) 



&m 2001-1675 



21 

[MS] 0 7 O^USiO/n^^Al^n^^A 
[HI 01 ^n^Aftflre, Bmci&^U-fe^o 



22 

* B L 1 , BL2 kf y h 9 >f y 
WL 1 -WL 16 7- 4 > 

MC i-i -MC 1-8 ^-=ey -t;i/ 

LT 1 , LT 2 9 ? ?-EB& 

NOR NORy-f 

MN10 NMOSh7>v^^ 



1] 



[112] 



8/L1 



B/L2 





ffof Bit 






0.4 0.6 o.e 



\ 



1.6 1.6 2.0 



2.8 3.0 3.2 Gel I 



/ 



I4] 



<© in"** 
-U- 



50 



[H3] 



[El 6] 



0V1 _ 
0V2 _ 



PGM . 

PCM2 . 
BLLVL . 

trt-Vt - 
-fe^V Vt 



MOV 
'01 



Y U 



4fti£ 



Vd^7A i/ 
4ft It. 



Auk 



0.4V 



UK 
A 



4*B 





(B) 



01 :1 
02:0 



COD 



(D) 



01:0 
02:0 



("00') 



(13) 



&m 2 0 0 1-16 7 5 



[H5] 



IH7] 



(A) 



(C) 



b/li 



* Ot Bit " 



2JN 
T.6V 



of Bit* 



(B) 



01:1 
02:1 



i 01^-* | i , 



02 9 s -* 



i 01 ?-9 j I 



cm 



01 :0 
02:1 



CD) 



(-10") 





INY1 

I : r — t6 1/01 

1MV2 MN8~)l-oPB8Bt 

— <H * 



[18] 



[129] 



m * 

0V1 . 

SLT. 

BLLVL , 
-fc*Vt - 



-teJVVt 
■fcAVt 



\p,4V 

A 



1 



*3£ 



A 



0.4V 



AS 





(B> 

<8>tr-f* a- 



own 

QW:1 



01*-* 1)1 ' 02*-* "j a 



pi y-* 



n 



("11") 



■ i 



ON1:0 
0H2:i 



C10-) 



(14) 



4$BB 2 0 0 1 — 1 6 7 5 8 9 



1 0] 



<c> 




(B) 



QNl:i 
QW2:0 



0N1:0 
QN2:0 



("00") 



(51)Int.Cl.7 



F I 

G 1 1 C 



17/00 



r-vn-h* (##) 



6 4 1 



